Double-Blind Randomized Trial on the Efficacy of the Forced Prolonged Position for Treatment of Lateral Canal Benign Paroxysmal Positional Vertigo by Mandala, M. et al.
Double-Blind Randomized Trial on the Efficacy of the Forced
Prolonged Position for Treatment of Lateral Canal Benign
Paroxysmal Positional Vertigo
Marco Mandalà, MD, PhD; Luigi Califano, MD; Augusto Pietro Casani, MD; Mario Faralli, MD;
Vincenzo Marcelli, MD; Giampiero Neri, MD; Rudi Pecci, MD; Felice Scasso, MD;
Leonardo Scotto di Santillo, MD; Paolo Vannucchi, MD; Beatrice Giannoni, MD;
Soumit Dasgupta, MBBS MSc FRCS FRCP; Ilaria Bindi, MD ; Lorenzo Salerni, MD, PhD;
Daniele Nuti, MD
Objectives/Hypothesis: The need for class I and II studies on the efficacy of liberatory maneuvers in the treatment of
lateral canal benign paroxysmal positional vertigo (LC-BPPV) motivated the present double-blind randomized trial on the
short-term efficacy of the forced prolonged position (FPP).
Study Design: Double-blind, randomized controlled trial.
Methods: Two hundred twenty-one patients with unilateral LC-BPPV met the inclusion criteria for a multicentric study.
Patients were randomly assigned to treatment by FPP (116 subjects) or sham treatment (105 subjects). Subjects were followed
up at 24 hours with the supine roll test by blinded examiners.
Results: Among the sample, 67.4% and 32.6% of the patients showed respectively geotropic and apogeotropic variant of
LC-BPPV. At the 24-hour follow-up, the effectiveness of FFP compared to the sham maneuver was, respectively, 57.8% versus
12.4% (P < .0001) in the total sample, 76.9% versus 11.3% (P < .0001) in the geotropic variant group, and 60.5% versus
17.6% (P = .0003) in the apogeotropic variant group, including resolution or transformation to geotropic variant.
Conclusions: FPP proved highly effective compared to the sham maneuver. The present class 2 study of the efficacy of
the FPP changes the level of recommendation of the method for treating LC-BPPV into a strong one.
Key Words: Benign paroxysmal positional vertigo, forced prolonged position maneuver, evidence based, double-blind
randomized trial, vestibular, semicircular canals, lateral canal.
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INTRODUCTION
Benign paroxysmal positional vertigo (BPPV) is a
well-known labyrinthine disorder caused by a mechanic
stimulation of the vestibular receptors. It is characterized
by positional vertigo and positional nystagmus (PN), both
provoked by changes in the position of the head with
respect to gravity. The lifetime prevalence of BPPV is
recently estimated at 2.4%, the 1-year prevalence is1.6%,
and the 4-week prevalence is 0.7%. Posterior semicircular
canal BPPV (PC-BPPV) is the most common form,
whereas lateral semicircular canal BPPV (LC-BPPV) is
the second-most common type of BPPV in about 15% to
20% of patients.1–3
LC-BPPV is characterized by horizontal direction-
changing PN induced by head turning while supine.
Depending on the different locations of otoconial debris in
the canal, LC-BPPV can be divided into two variants, the
more common with geotropic nystagmus and the less
common one with apogeotropic nystagmus. With both of
the two variants, the pathological side is identified by the
more intense PN. The supine roll test is performed by
rolling the patient’s head 90 to one side to trigger the
PN. Geotropic nystagmus is more intense when the path-
ological ear is lowermost; the apogeotropic variant is
characterized by more intense PN when the affected ear
is uppermost. Horizontal positional nystagmus has a
short latency and prolonged duration with poor
fatigability.4–7 This test is the best method of diagnosing
LC-BPPV.
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Treatment of BPPV relies on physical maneuvers
and positions that are immediately effective in many
patients. The aim of physical therapy is to dislodge
the otoconial debris from the semicircular canals by gravi-
tation and/or centrifugal inertia. Many maneuvers have
been devised for the treatment of LC-BPPV, beginning
with the barbecue rotation by Lempert.8 The liberatory
maneuver devised by Gufoni (GLM) is a kind of technique
whose efficacy has been validated with at least three class
1 studies (randomized double-blind study).9–11 The GLM
requires that the patient is quickly brought from the sit-
ting to the lateral position, on one shoulder, to allow the
particles to exit the canal by the centrifugal force created
by the rapid deceleration. GLM is a good and effective
option for most patients and has the great advantage,
when successful, to cure the patients instantaneously by
moving the particles. However, there are some circum-
stances where it is difficult to perform, for example in
older people, obese patients, or in those with significant
mobility limitations. Furthermore, there are some LC-
BPPV patients where the diagnostic maneuvers provoke
severe autonomic symptoms that preclude completing the
head movement. One of the effective options for these
patients may be the so called forced prolonged position
(FPP), devised by Vannucchi et al.12
The FPP is a very simple and easy method that
should allow debris to exit the canal under gravitation.
Once the pathologic side has been identified by the direc-
tion of most intense PN, the patient is simply instructed
to lie in a supine position, then to turn on to the side of
the healthy ear (geotropic variant) or pathological side
(apogeotropic variant) and to stay in that position for as
long as possible preferably all night. This facilitates
otoconial debris exiting the canal under gravity. Using
this approach, a remission rate ranging from 75% to 90%
is obtained.13–15 The results obtained by FPP are based
on class IV studies, and the strength of recommendation
is not strong.
The need to determine the evidence-based efficacy of
FPP in LC-BPPV, as recommended by the BPPV guide-
lines produced by the American Academies of Neurology
and Otolaryngology and Barany Society,16,17 motivated
the present multicentric, double-blind, randomized con-
trolled trial. The aim was also to improve the evidence-
based efficacy of LC-BPPV maneuvers to develop strong
recommendations for clinical practice and formulate
guidelines.
MATERIALS AND METHODS
Two hundred forty-six subjects were diagnosed with unilat-
eral LC-BPPV based on typical PN in a multicentric study that
involved eight vestibular units in Italy (Benevento, Chieti,
Firenze, Genova, Napoli, Perugia, Pisa, and Siena) from June
2016 to June 2017. The following inclusion criteria for recruit-
ment into this study was determined by the Barany Society
Criteria for LC-BPPV6,18:
1. Recurrent attacks of positional vertigo or positional dizziness
provoked by lying down or turning over in the supine position
2. Duration of attacks <1 minute for geotropic form and
>1 minute for apogeotropic form
3. Positional nystagmus elicited after a brief latency or no
latency by the supine roll test, beating horizontally toward
the undermost/uppermost ear with the head turned to either
side (geotropic/apogeotropic direction changing nystagmus),
and lasting <1 minute (geotropic variant) and >1 minute
(apogeotropic variant).
4. Not attributable to another disorder.
An additional inclusion criterion was the visual evident dif-
ferences in nystagmus intensity between two sides, allowing the
identification of the affected side.
Exclusion criteria were diagnosis of multiple canals or atyp-
ical PN, diagnosis of other peripheral vestibular disorders
(e.g., vestibular neuritis, Menière’s disease, enlarged vestibular
aqueduct syndrome, and third window disorders), vestibular
migraine, and central vestibular system diseases.
Based on the exclusion criteria, out of 246 subjects, seven
patients were lost at follow-up. Two patients (0.81%) with the
apogeotropic variant received a diagnosis of central vestibular
disorders, three subjects (1.21%) presented with multiple canal
involvement, eight patients (3.25%) demonstrated peripheral
vestibular disorder comorbidities, and in five subjects (2.03%) a
clear preponderance of the positional nystagmus toward one side
with the supine head roll test was found. These patients were
excluded from the study. Therefore, based on the inclusion and
the exclusion criteria, a total of 221 subjects were enrolled in the
present study. All 221 patients met the inclusion criteria. The
sample size (number of patients enrolled) per site was: Bene-
vento 41, Chieti 24, Firenze 23, Genova 21, Napoli 27, Perugia
27, Pisa 26, and Siena 32.
All patients received neurotologic examination, including
videonystagmography recordings of spontaneous and gaze-
evoked nystagmus, vertical and horizontal smooth pursuit, and
saccades, limb ataxia, and balance function. Informed consent
was obtained from all participants. Diagnosis was performed
with evidence of PN induced by bringing the patient first from
sitting to supine position and then by turning their heads 90
to either side while in the supine position (supine head roll
test). To exclude BPPV of the anterior/posterior canal,6 both the
Dix-Hallpike test and supine straight head-hanging position6
(bringing the patient to the supine position with head extended
by 30 or more) were also performed. The affected ear was iden-
tified by the direction of the more intense PN, that is the under-
most ear with geotropic and the uppermost ear with
apogeotropic PN. The positional nystagmus was not quantified
by videonystagmography.
A second blinded investigator obtained a randomly
computer-generated eight-block code to treatment with FPP
(116 subjects) or sham treatment (105 subjects). In the geotropic
group, the correct procedure was to lie with the affected ear up
and the sham procedure with the affected ear down, whereas in
the apogeotropic group, the correct procedure was with the
affected ear down and sham procedure with the affected ear up.
The expected responses to PN following prolonged bed rest
on one side were:
1. Geotropic group: recovery (absence of vertigo and nystagmus,
treatment group) if FPP with the affected ear up or no variation or
conversion to apogeotropic PN if affected ear down (sham group)
2. Apogeotropic form: conversion to geotropic PN or recovery
with the affected ear down (treatment group) or no variation
with the affected ear up (sham group).
The expected responses to a prolonged bedrest on one side
(FPP) were:
1. Geotropic group: recovery (absence of vertigo and nystagmus)
with the correct position (affected ear up) and no variation or
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conversion to the apogeotropic variant with the sham position
(affected ear down)
2. Apogeotropic group: conversion to the geotropic variant or
recovery with the correct position (affected ear down) and no
variation with the sham position (affected ear up)
The second blinded investigator then advised the patients
to go home and verbally instructed the side on which to adopt
the FPP; that is, at the time of going to bed for the night they
had to lie down with their head straight, then to turn on one side
and possibly to stay on that position for all the night. In the
event of awakening or getting out of bed, they had to reassume
the same position.
The treatment outcome was re-evaluated the following day
(24-hour follow-up) by a third blinded investigator in each unit,
who repeated the supine head roll test, and if no PN was found,
the Dix-Hallpike maneuver was performed. Patients without PN
were considered as recovered and asked to return in case of
recurrence of positional vertigo in the first week after treatment.
Patients who still demonstrated LC-BPPV or PC-BPPV were
treated according to the pattern of positional nystagmus.
The study was approved by the local ethics committees of all
hospitals where the clinical trial was conducted. The registration
number is 3/09 (year 2009) in the registry of Comitato Etico Locale,
Via delle Scotte, 14-53100 Siena, approved in Siena, Italy,
February 24, 2009. The full trial protocol can be accessed and
requested at the ENT Department, University of Siena, Viale Bra-
cci, 11, 53100, Siena, Italy, or from the corresponding author (M.M.).
Calculation of the sample size can be found in a previous
article and was based on the assumption of a minimum differ-
ence of 35% in the primary outcome between the groups (FPP
success rate 85% vs. sham treatment success rate 50%), with an
α of 5%, and a discriminating power of 80%. The minimum num-
ber of patients required in each treatment arm was 27. Compari-
sons between groups were assessed by the Fisher exact test or
t test, as appropriate, at a significance level of P < .01. Statistical
analysis was performed with SPSS software (IBM, Armonk, NY).
RESULTS
Demographic and clinical data of the population stud-
ied are presented in Table I. The mean age, sex preponder-
ance, and side affected of the whole population studied
(221 patients) were, respectively, 58.84 ± 16.94 years,
81/140 (male/female, 0.58 ratio), and 126/95 (right/left
side).
Among the 221 patients of the study population,
149 (67.4%) showed an LC-BPPV geotropic variant, and
72 (32.6%) an apogeotropic form. No significant differ-
ences were found in terms of age and sex preponderance
TABLE I.




105 Subjects P Value
Age, yr 58.32 ± 15.62 [15–81] 60.48 ± 17.13 [42–82] .5328
Sex, M/F 44/72 37/68 .6743
Side, R/L 67/49 59/46 .6915
Type, geotropic/apogeotropic 78/38 71/34 1.0000
Onset of BPPV, d 6.8 ± 8.1 8.1 ± 10.9 .1635
Previous episodes of BPPV, Y/N 35/81 28/77 .6547
Total, 221 subjects 67/49 13/92 <.0001




LC-BPPV transformation 17 6
PC-BPPV transformation 4 5
Geotropic variant, 149 subjects 60/18 8/63 <.0001




APOGEO LC-BPPV transformation 1 5
PC-BPPV 1 4
Apogeotropic variant, 72 subjects 7/31 5/29 .7583




GEO LC-BPPV transformation 16 1
PC-BPPV 3 1
APOGEO LC-BPPV = apogeotropic lateral canal benign paroxysmal positional vertigo; BPPV = benign paroxysmal positional vertigo; GEO LC-BPPV = geo-
tropic lateral canal benign paroxysmal positional vertigo; LC-BPPV = lateral canal benign paroxysmal positional vertigo; M/F = male/female; PC-BPPV = posterior
canal benign paroxysmal positional vertigo; R/L = right/left; Y/N = yes/no.
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among the treatment and sham groups (P > .05). The two
randomized groups were also comparable regarding pre-
vious episodes of BPPV, side affected, and mean duration
of symptoms before the first visit (3.16 ± 3.76 days,
P > .05). Most patients were examined within 5 days from
the symptom’s onset (174/221, 78.7%).
At the 24-hour follow-up, 67/116 (57.8%) of patients
undergoing FPP (both geotropic and apogeotropic variant)
had recovered from positional nystagmus and vertigo,
compared to 13/105 (12.4%) of patients undergoing the
sham maneuver (P < .0001). No patients reported discom-
fort or difficulties in maintaining the FPP.
Patients With Geotropic LC-BPPV
At the 24-hour follow-up, 60/78 (76.9%) of patients
undergoing FPP on the correct side had recovered from
positional nystagmus and vertigo, compared to 8/71
(11.3%) of patients undergoing the sham maneuver
(P < .0001, Fig. 1). In the geotropic FPP group, positional
nystagmus was unchanged (still geotropic) in 16/78
(20.5%) patients; in one patient there was a conversion to
apogeotropic PN, and in one patient a canal switch to the
ipsilateral posterior canal was detected. In the geotropic
sham group, positional nystagmus was unchanged (still
geotropic) in 54/71 (76.06%) patients; in five there was a
conversion to apogeotropic PN, and in four a canal switch
to the ipsilateral PC. Four patients without PN and ver-
tigo at the 24 hours follow-up came back because of a
recurrence within a week.
Patients With Apogeotropic LC-BPPV
At the 24-hour follow-up, 7/38 (18.4%) of patients
undergoing FPP on the correct side had recovered from
positional nystagmus and vertigo, compared to 5/34
(14.7%) of patients undergoing the sham maneuver
(Fig. 1, P = .7583). The apogeotropic variant converted to
the geotropic variety in 16 out of 38 patients (42.1%) in
the treatment group whilst this conversion was observed
only in 1 out of 34 patients in the sham group (2.9%). The
cumulative chance of being cured or obtaining a PN
transformation was statistically significant between the
treatment and sham groups (P = .0003, Fig. 1).
Positional nystagmus was unchanged (still apogeotropic)
in 12/38 (31.6%) in the apogeotropic FPP group and in 27/34
(79.4%) in the sham group. Canal conversion to PC-BPPV
was demonstrated in three subjects in the treatment group
and one patient in the sham group. In the apogeotropic FPP
group, one patient developed a direction fixed PN. Two
patients without PN and vertigo at the 24-hour follow-up ret-
urned because of a recurrence within a week.
DISCUSSION
To the best of our knowledge, this is the first double-
blind randomized trial on the efficacy of the FPP in the
treatment of LC-BPPV in both the geotropic and
apogeotropic forms. FPP proved highly effective compared
to the sham maneuver (P < .0001).
We decided to opt for a short-term (24 hours) study
both for ethical reasons and due to the fact that LC-BPPV
has a high rate of spontaneous remission within days
from onset.
The FPP demonstrated high efficacy in treating the
geotropic variant, with a resolution rate of PN and vertigo
at 24 hours in more than 75% of patients. The rate of PN
transformation into the apogeotropic variant is very low
(1 subject) if the maneuver is performed on the correct side.
Fig. 1. Twenty-four–hour follow-up efficacy of the forced prolonged position (FPP) versus sham maneuver in patients with geotropic and
apogeotropic lateral canal benign paroxysmal positional vertigo. In the apogeotropic form, results are presented according to absence of posi-
tional nystagmus (PN) and absence of PN plus transformation to geotropic variant.
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Patients suffering from apogeotropic LC-BPPV have
a cumulative chance of being cured or obtaining a PN
transformation into geotropic of around 60%. The high
rate of PN transformation into the geotropic form with
the correct maneuver may indicate a canalolithiasis
mechanism instead of the generally accepted cupulo-
lithiasis mechanism. Another issue is of course that not
all apogeotropic PNs will be converted to a geotropic
PN. Intuitively, stuck particles to the cupula may not
respond to the FPP, as the velocity generated by gravity
alone might not be enough for the particles to move
unless a procedure with sufficient force is utilized.
The present study is limited by the short-term
follow-up, but as reported above, it is due to ethical rea-
sons and the known benign course of BPPV over days.
The FPP is easily performed and well accepted by
patients, especially in severely symptomatic and obese
subjects or patients with movement restriction where
the GLM may cause harm or be difficult to perform. It
could be also effective in reducing the time the patient
has to lie on the appropriate side. It probably works
because otoconial debris can move into the canal by
gravitation. Patient tolerance and compliance to lie on
one side for many hours may be another limitation;
however, in this series, no patients reported discomfort
or difficulties in maintaining the position. Sleeping
overnight on one side without turning may be a prob-
lem for many.
Unfortunately, at the present time there are insuf-
ficient data to establish the relative efficacy of the FPP
versus other maneuvers such as the barbecue maneu-
ver.19,20 Apart from the GLM, outcomes of most
LC-BPPV treatment techniques are based on class IV
studies, and the strength of recommendation is not
strong.17 The GLM seems to be slightly more effective
in a similar study.11 The main advantage of the GLM
over the FPP is the immediate outcome, despite the
need for fast acceleration and deceleration while per-
forming the maneuver.
Furthermore, as well as for the GLM, the FPP, with
its high rate of PN transformation from apogeotropic into
geotropic PN, suggests an important clue for differential
diagnosis between apogeotropic LC-BPPV and central
vestibular disorders. The present class 2 study of the effi-
cacy of the FPP changes the level of recommendation of
the method for treating LC-BPPV into strong
recommendation.17
CONCLUSION
The FPP strategy has to be considered an effective
treatment for the geotropic variant of LC-BPPV.14 The
FPP can also be recommended in cases of the
apogeotropic variant, but here it is apparent that the
main objective of the procedure would be to convert an
apogeotropic variety to a geotropic variety and not a cure.
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